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(57) A wheel balancer (1) comprises a main hous- 
ing (4) which supports a sub-housing (15). A 
main shaft (14) to which a wheel (3) to be 
balanced is coupled is rotatable in the sub- 
housing (15). The sub-housing (15) is pivotally 
connected to the main housing (4) by a pivot 
shaft (16) which defines a horizontal main pivot 
axis (18) extending transversely of the rotational 
axis (17) of the main shaft (14). The sub-housing 
(15) is pivotal from a horizontal position (H) to a 
vertical position (V) with the main shaft (14) 
extending upwardly of the sub-housing (15) to 
facilitate coupling of the wheel (3) to the main 
shaft (14). 
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Tm6 present inveniiori reiaies id a wheei baiancer 
of the type comprising a main support, a shaft sup- 
port means pivotally mounted on the main support, a 
main shaft rotatably carried by the shaft support 
means and rotatabie about a rotational axis, a cou- s 
pling means adjacent a free end of the main shaft for 
coupling a wheel to be balanced with the main shaft, 
with the rotational axis of the wheel co-axial with the 
rotational axis of the main shaft, the shaft support 
means being pivotally mounted on the main support 10 
about a horizontal main pivot axis extending trans- 
versely relative to the rotational axis of the main shaft, 
the shaft support means being pivotal about the main 
pivot axis from a horizontal position with the rotational 
axis of the main shaft substantially horizontal to a 15 
vertical position with the rotational axis of the main 
shaft substantially vertical and the free end of the 
main shaft extending upwardly of the shaft support 
means for coupling the wheel to the main shaft in co- 
axial alignment therewith. The invention also relates 20 
to a method for rigidly coupling a wheel to be bal- 
anced in axial alignment with a main shaft of the 
wheel balancer. 

Wheel balancers, in general, comprise a housing 
which rotatably carries a substantially horizontal main 25 
shaft on which a wheel to be balanced is rigidly 
mounted by suitable coupling means. The main shaft 
is rotatabie in bearings which, in general, are mounted 
or suspended from the housing so that transducers 
may be mounted between the bearings and the hous- 30 
ing to enable out of balance moments in the main 
shaft to be detected. In practice, a wheel to be bal- 
anced is rigidly coupled to the main shaft and rotated 
at a speed sufficient that any imbalance in the wheel 
induces an out of balance moment in the main shaft 35 
sufficient to be detected by the transducers. Electron- 
ic signals from the transducers feed suitable electron- 
ic analyzing circuitry which computes the value and 
direction of the imbalance forces, and in turn, com- 
putes and displays the value of balance weights re- 40 
quired and their relative positions on the wheel to cor- 
rect the Imbalance. In slow speed balancers, gener- 
ally of the type which require rotation of the main 
shaft by hand, it is generally necessary to rotate the 
main shaft to a speed of at least 50 revs per minute, 4S 
and usually, to a speed not exceeding 1 80 revs per 
minute. Typically, slow speed manual wheel balanc- 
ers require rotation of the main shaft at approximately 
70 to 150 revs per minute. In high speed balancers, 
generally of the type in which the main shaft Is motor so 
driven, the main shaft is typically rotated at a speed 
of the order of 300 revs per minute or greater. 

To permit accurate computation of the imbalance 
of the wheel, it is essential that the wheel, when 
mounted on the main shaft, should be mounted and 55 
aligned co-axially with the main shaft. Otherwise, the- 
results computed by the wheel balancer will be inac- 
curate. A wheel which is not co-axlally aligned with 



the main shaft will yield an out of balance moment 
when rotated irrespective of whether the wheel is al> 
legedly balanced or otherwise. The out of balance 
moment is further accentuated by the effects of grav- 
ity. In general, light weight wheels may readily easily 
be coupled manually on the main shaft of a wheel bal- 
ancer by merely lifting the wheel onto the main shaft, 
and, by using a suitable coupler on the main shaft, the 
wheel can be oo-axially aligned with the main shaft 
without any great difficulty. However, considerable 
difficulty is encountered where It is necessary to cou- 
ple a relatively heavy or large size wheel onto the 
main shaft, such as, for example, a wheel of the type 
which would normally be used on a light weight truck 
such as, for example, a pick-up truck, van or other 
such vehicle. Needless to say, the heavier the wheel, 
the greater is the chance of the wheel being mis- 
aligned on the main shaft. The difficulty in centring 
the wheel on the main shaft to avoid misalignment 
arises from the fact that the wheel firstly, has to be 
lifted on to the main shaft, and then has to be lifted 
once more onto a coupling mechanism on the main 
shaft for coupling the wheel to the main shafL In gen- 
eral, the coupling mechanism comprises a conical 
centring device, and the wheel has to be lifted onto 
the conical centring device for alignment with the 
main shaft. To do this, it is necessary to hold the 
wheel with one hand while a clamping device, gener- 
ally, a nut on the main shaft is tightened with the other 
hand for securing the wheel to the coupling mecha- 
nism. It will be appreciated that where a relatively 
heavy wheel Is to be coupled to the main shaft a con- 
siderable strain is applied to the back of the individual 
who is coupling the wheel to the main shaft. 

Furthermore, due to the effects of gravity accu- 
rate centring of the wheel on the main shaft is diffi- 
cult, and in some cases impossible, thereby leading 
to misalignment of the wheel with the main shaft. 

In many cases to overcome these problems, 
mechanical lifting apparatus is used for lifting the 
wheel onto the main shaft, and for holding the wheel 
substantially aligned with the main shaft until the 
wheel has been securely coupled to the main shaft. 
Alternatively, two operators may be required, one to 
hold the wheel in position on the conical centring de- 
vice while the other operator tightens the nut on the 
main shaft to secure the wheel to the coupling mech- 
anism and in turn to the main shaft. This, it will be ap- 
preciated, is unsatisfactory, and furthermore, where 
such heavy wheels are not co-axially aligned with the 
main shaft, spurious results are obtained. This, need- 
less to say, requires subsequent re-balancing of the 
wheel. 

Furthermore, where an operator is fatigued when 
carrying out a wheel balancing operation, as a result 
of having balanced many wheels, or for other rea- 
sons, it has been found that even with relatively light 
weight wheels a fatigued operator may couple a rela- 
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tK'9!y light weight v.'hcG! cnto a nrtain shaft of a wheel 
balancer with the axis of the wheel to be balanced, 
and the main shaft misaligned. 

U.S. Patent Specification No. 3.922.922 disclo- 
ses a wheel balancer which attempts to overcome 5 
these problems. Briefly, the wheel balancer of the 
U.S. specification comprises a cabinet within which a 
shaft support housing for rotatably carrying a main 
shaft Is mounted. A wheel to be balanced is coupled 
to the main shafL Suitable transducers co-operating io 
with the main shaft and the shaft support housing en- 
able imbalanced forces in the wheel to be detected on 
rotation of the wheel and main shaft. The shaft sup- 
port housing is suspended by a bracket from a hori- 
zontal pivot axis, and a double acting hydraulic ram 15 
connected between thecabinetandthe shaft support 
housing pivots the shaft support housing from a hor- 
izontal to a vertical position to facilitate coupling of the 
wheel. Unfortunately, this wheel balancer of U.S. Pa- 
tent Specification No. 3,922,922 suffers from a num- 20 
ber of serious disadvantages. It is particularly cum- 
bersome and awkward to use, and is also relatively 
slow to use. It is also prone to mechanical failure, hy- 
draulic leaks and the like. Because the shaft support 
housing Is pivoted by a double acting hydraulic ram, 25 
operation of the balancer is considerably slowed 
down, which needless to say, leads to inefficiency of 
use. In order to couple a wheel to the main shaft ac- 
cording to the description in the U.S. specification, 
the shaft support housing should first be pivoted Into 30 
the vertical position. The wheel must be lifted from 
the ground onto the main shaft and coupled thereto. 
This requires considerable operator effort, and is not 
feasible in the case of heavy or cumbersome wheels. 
Furthermore, in order to pivot the main support hous- 35 
ing in the first instance from the horizontal to the vert- 
ical position, an operator must first operate appropri- 
ate hydraulic valves and operating levers for operat- 
ing the hydraulic ram for pivoting the shaft support 
housing. This is a relatively slow, tedious and time- 40 
consuming operation, and thus reduces the efficien- 
cy of the wheel balancer. Even if one were to first lift 
the wheel to be balanced from the ground onto the 
main shaft with the shaft support housing in the hor- 
izontal position, the operation of appropriate hydraulic 45 
valves and operating levers by the operator would still 
be required in order to cause the hydraulic ram to piv- 
ot the shaft support housing from the horizontal to the 
vertical position. As discussed above, this is a rela- 
tively slow and tedious and inefficient operatton. On so 
the shaft support housing being in the vertical posi- 
tion, the wheel would be coupled to the main shaft. 
To balance a wheel, if the wheel is to be balanced with 
its rotational axis horizontal, it is then necessary to 
operate the operating levers controlling the hydraulic 55 
ram to operate the ram for pivoting the shaft support 
housing from the vertical to the horizontal position. 
Again, this is a relatively slow and tedious operation. 



A further disadvantage of the device of U.S. Patent 
Specification No. 3.922,922 is that the hydraulic ram 
needs some form of supplied energy, such as electri- 
city powering, an electric motor, which powers an hy- 
draulic pump to supply pressure to the hydraulic ram. 
This, needless to say, further adds to the cost and 
complexity of the device, and increases the likelihood 
of component failure, hydraulic oil leaks and the like 
resulting in consequential down time of the wheel bal- 
ancer. Furthermore, because of the construction of 
the wheel balancer of U.S. Patent Specification No. 
3.922,922, it would not be feasible to operate the bal- 
ancer without the hydraulic ram since the hydraulic 
ram as well as being required for pivoting the shaft 
support housing, the hydraulic ram is also required for 
retaining the shaft support housing in the respective 
vertical and horizontal positions. 

There is therefore a need for a wheel balancer 
and a method for rigidly coupling a wheel to be bal- 
anced in co-axial alignment with a main shaft of the 
wheel balancer which overcomes the problems of the 
wheel balancer of U.S. Patent Specification No. 
3,922,922 as well as other prior art wheel balancers. 

One object of the invention is to provide a wheel 
balancer which enables an individual to readily easily 
couple a wheel to be balanced in axial alignment with 
the main shaft of the wheel balancer, in other words, 
co-axially with the main shaft of the wheel balancer. 
Another object of the invention is to provide a wheel 
balancer which enables an individual with minimum 
effort to couple a wheel to be balanced in co-axial 
alignment with the main shaft of the wheel balancer. 
A particular object of the invention is to enable an in- 
dividual to couple a wheel to be balanced in co-axial 
alignment with the main shaft of a wheel balancer 
without the need for the intervention or assistance of 
a third party or otherapparatus, such as, for example, 
lifting apparatus and the like. 

In particular, it is an object of the present inven- 
tion to provide a wheel balancer in which a shaft sup- 
port means supporting a main shaft of the wheel bal- 
ancer can be readily easily oriented into a vertical 
position with the main shaft extending vertically up- 
wardly of the shaft support means to facilitate co-ax- 
ial coupling of the wheel to the main shaft, and it is 
an object of the invention that the shaft support 
means can be oriented into the vertical position by 
the operator without the need for a powered drive 
means, such as, for example, an hydraulic ram, a mo- 
tor, or the like. 

According to the invention there is provided a 
wheel balancer comprising a main support shaft a 
shaft support means pivotally mounted on the main 
support, a main shaft rotatably carried by the shaft 
support means and rotatable about a rotational axis, 
a coupling means adjacent a free end of the main 
shaft for coupling a wheel to be balanced with the 
main shaft, with the rotational axis of the wheel co- 
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axial with the rotational axis of the main sh^t. the 
shaft support means being plvotally mounted on the 
main support about a horizontaJ main pivot axis ex- 
tending transverseiy relative to the rotational axis of 
the main shaft, the shaft support means being pivotal s 
about the main prvot axis from a horizontal position 
with the rotational axis of the main shaft substantially 
horizontal to a vertical position with the rotational axis 
of the main shaft substantially vertical and the free 
end of the main shaft extending upwardly of the shaft 10 
support means for coupling the wheel to the main 
shaft in co-axial alignment therewith, wherein the 
shaft support means and the main pivot axis are lo- 
cated to enable a wheel on the ground to be transfer- 
red by hand onto the main shaft when the shaft sup- is 
port means is in the horizontal position and to enable 
the shaft support means with the wheel on the main 
shaft to be pivoted by hand from the horizontal posi- 
tion to the vertical position, the transfer of the wheel 
onto the main shaft and the pivoting of the shaft sup- 20 
port means being carried out sequentially by hand, 
and preferably, by one movement of the hand. 

In one embodiment of the invention the main piv- 
ot axis is located at or below the rotational axis of the 
main shaft when the shaft support means is in the 25 
horizontal position. 

In another embodiment of the invention the main 
pivot axis is located below the centre of gravity of the 
combined shaft support means and the main shaft 
when the shaft support means is in the horizontal 30 
position. 

Advantageously, the main pivot axis is spaced 
apart from the coupling means. 

Preferably, a hand engaging means is provided 
on the shaft support means to facilitate downward 35 
pressure being applied by hand to the shaft support 
means for assisting in pivoting of the shaft support 
means from the horizontal position, the hand engag- 
ing means being spaced apart from the main pivot 
axis on the opposite side thereof to the coupling 40 
means. 

Advantageously, a retaining means is provided 
for retaining the shaft support means in the horizontal 
position. 

In one embodiment of the invention a non-pow- 45 
ered biasing means for urging the shaft support 
means into the horizontal position is provided. The 
phrase "non-powered biasing means" as used here 
and throughout this specification and the claims 
means a biasing means which provides a biasing so 
force without the need for an external power source 
or supply. It is a biasing means which can provide a 
force by virtue of its own inherent characteristics. For 
example, by virtue of its position, such as, for exam- 
ple, a weight acting under gravity, or, for example, by 55 
virtue of its inherent resilience and/or elasticity, for ex- 
ample, such as a compression spring, tension spring, 
gas spring or the like. Needless to say, these exam- 



ples of non-pcwereu biasing ineans are not intended 
as limiting the meaning of the phrase, but rather are 
given to assist in an understanding of the phrase, and 
accordingly, the phrase is intended to be interpreted 
to embrace all possible non-powered biasing means. 

Preferably, the non-powered biasing means is 
connected between the shaft support means and the 
main support, the non-powered biasing means pro- 
viding a turning moment which acts about the main 
pivot axis to urge the shaft support means into the 
horizontal position as the shaft support means is ap- 
proaching the horizontal position. 

Advantageously, the non-powered biasing 
means provides a turning moment which acts about 
the main pivot axis for urging the shaft support means 
into the vertical position as the shaft support means 
is approaching the vertical position. 

In afurtherembodimentof the invention the turn- 
ing moment acting on the shaft support means pro- 
vided by the non-powered biasing means is substan- 
tially zero when the shaft support means is in a neu- 
tral position, intermediate the horizontal position and 
the vertical position, and the direction of the turning 
moment reverses as the shaft support means passes 
through the neutral position. 

Preferably, the non-powered biasing means is an 
elastic biasing means. 

Advantageously, the non-powered biasing 
means comprises a gas spring. 

In one embodiment of the invention the non-pow- 
ered biasing means forms the retaining means. 

In one embodiment of the invention first and sec- 
ond locating means are provided for locating the shaft 
support means in the respective horizontal and vert- 
ical positions. 

In a further embodiment of the invention a damF>- 
ing means is provided for damping movement of the 
shaft support means as it moves into the vertical and 
horizontal positions. 

Advantageously, the transfer of the wheel onto 
the main shaft and the pivoting of the shaft support 
means from the horizontal position to the vertical pos- 
ition is carried out by a substantially continuous 
movement of the hand. 

Additionally, the invention provides a method for 
rigidly coupling a wheel to be balanced in co-axial 
alignment with the main shaft of the wheel balancer 
according to the invention, the method comprising 
the steps of transferring the wheel by hand from the 
ground onto the main shaft when the shaft support 
means is in the horizontal position, and pivoting by 
hand the shaft support means with the wheel on the 
main shaft from the horizontal position to the vertical 
position, the transfer of the wheel onto the main shaft 
and the pivoting of the shaft support means being 
carried out sequentially by hand, and securing the 
wheel on the main shaft by a coupling means while 
the shaft support means is in the vertical position. 
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!n one embodjinent of the inventicrt the whaeS Is 
transferred from the ground onto the main shaft and 
the shaft support means is pivoted from the horizon- 
tal position into the vertical position by sut)stantially 
one movement of the hand, and preferably, by one 5 
continuous movement of the hand. 

Preferably, the method further comprises the 
step of placing another hand on the hand engaging 
means of the shaft support means and applying a 
downward pressure to the hand engaging means for io 
assisting pivoting of the shaft support means from the 
horizontal position. 

in a further embodiment of the invention the 
method further comprises the step of pivoting the 
shaft support means by hand with the wheel coupled is 
to the main shaft from the vertical position to the hor- 
izontal position for balancing of the wheel. 

The advantages of the invention are many. By 
virtue of the fact that the main shaft is pivotal from a 
horizontal position for balancing to a vertical position 20 
for coupling of the wheel thereto accurate alignment 
of the wheel with the main shaft is achieved so that 
the wheel and the main shaft are co-axial with each 
other. This thus permits accurate balancing of the 
wheel on the wheel balancer. By virtue of the fact that 25 
the wheel can be coupled to the main shaft with the 
axes of both the wheel and the main shaft vertically 
disposed, gravity instead of urging the wheel into mis- 
alignment with the main shaft will either have a neu- 
tral effect, or as in most cases depending on the cou- 30 
pling mechanism on the main shaft will actually assist 
in urging the wheel into co-axial alignment with the 
main shaft 

A particularly important advantage of the inven- 
tion Is t hat by virtue of t he fact t hat t he main shaft and 35 
the main pivot axis are located so that the wheel can 
be transferred from the ground to the main shaft, and 
then that the support means and the main shaft with 
the wheel thereon can be pivoted from the horizontal 
to the vertical position by hand enables a wheel to be 40 
placed on the main shaft and co-axially aligned there- 
with with minimum effort by a single Individual, and 
in particular, without the intervention of any external 
power assistance. Furthermore, this feature enables 
a wheel to be transferred onto t he main shaft and cou- 45 
pled thereto rapidly and without any delay. A further 
and particularly important advantage of the invention 
is that an operator can readily easily transfer and cou- 
ple a relatively and/or cumbersome wheel to the main 
shaft rapidly and with little effort, and without the so 
need for external power assistance. Where the shaft 
support means and the main pivot axis are located to 
enable the wheel to be transferred onto the main 
shaft and the shaft support means to be pivoted from 
the horizontal to the vertical position by one move- 55 
mentof the hand a particularly efficient form of wheel 
balancer is provided. The fact that the main pivot axis 
is located at or below the rotational axis of the main 



shaft when the shafl support means is in the horizon- 
tal position, in particular permits the shaft support 
means with the wheel on the main shaft to be pivoted 
from the horizontal position to the vertical position 
with relatively little effort, and enables the shaft sup- 
port means and wheel to be pivoted from the horizon- 
tal position to the vertical position sequentially after 
the wheel has been transferred onto the main shaft 
in substantially one continuous movement of the 
hand. The provision of the main pivot axis below the 
centre of gravity of the combined shaft support 
means and the main shaft when the shaft support 
means is in the horizontal position further facilitates 
this advantage. By virtue of the fact that when in the 
horizontal position the main pivot axis is below the 
centre of gravity of the combination of the shaft sup- 
port means and the main shaft, when the shaft sup- 
port means is pivoted into the vertical position, and 
indeed, when the shaft support means is approach- 
ing the vertical position, the combined weight of the 
shaft support means and the main shaft acting 
through the centre of gravity of the combination In- 
duces a turning moment in the shaft support means 
which acts to urge the shaft support means into the 
vertical position, and also acts to retain the shaft sup- 
port means in the vertical position. In fact, the conv 
bined weight of the shaft support means and the main 
shaft acting through the centre of gravity of the co 
mbination when the shaft support means is in the 
vertical position forms a biasing means or biasing 
force for urging and retaining the shaft support means 
into the vertical position. Where the main pivot axis 
is below the rotational axis of the main shaft, the 
weight of the wheel on the main shaft acts through 
the rotational axis of the main shaft when the shaft 
support means Is in the vertical position, and thus, 
the additional weight of the wheel further acts to urge 
and retain the shaft support means in the vertical 
position. Indeed, where the main pivot axis is at, in 
other words is in the same plane as the rotational axis 
of the main shaft, the weight of the wheel on the main 
shaft which acts through the rotational axis of the 
main shaft when the shaft support means is in the 
vertical position has a neutral effect on the shaft sup- 
port means, since the weight of the wheel effectively 
acts through the main pivot axis of the shaft support 
means in the vertical direction, thereby providing a 
zero turning moment when the shaft support means 
is in the vertical position, and accordingly, the turning 
moment induced by the weight of the shaft support 
means retainsthe shaft support means in the vertical 
position. 

Should the centre of gravity of the combination of 
the shaft support means and the main shaft be to one 
side of the main pivot axis when the shaft support 
means is in the horizontal position, and is disposed 
between the main pivot axis and the coupling means 
so that the combined weight of the shaft support 
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niesRs snci tiie inalri shaft acting throuQii the cenire 
of gravity acts to induce a turning moment for urging 
the shaft support means into the horizontal position 
as the shaft support means is approaching the hori< 
zontal position, a further advantage of the invention s 
is provided, since the shaft support means is retained 
in the horizontal position by the combined weight of 
the shaft support means and the main shaft. Indeed, 
the weight of the wheel on the main shaft when the 
shaft support means Is approaching the horizontal 10 
position further assists in urging the shaft support 
means into the horizontal position. 

Accordingly, the invention provides a particularly 
efficient wheel balancer, and a wheel balancer which 
is convenient to use and operate. Where the main is 
shaft and shaft support means are arranged for ena< 
bling the wheel to be transferred from the ground to 
the main shaft and the main support means to be piv- 
oted from the horizontal to the vertical position In one 
continuous movement of the hand, a particularly ef- 20 
ficient and convenient to operate wheel balancer is 
provided, since there are no delays between lifting 
the wheel onto the main shaft and pivoting the shaft 
support means and the main shaft with the wheel 
thereon from the horizontal to the vertical position. 25 

The provision of non-powered biasing means for 
providing a turning moment about the main pivot axis 
for urging the shaft support means Into the horizontal 
position provides a particularly advantageous and ef- 
ficient form of the wheel balancer. The non-powered 30 
biasing means assists in pivoting the shaft support 
means into the horizontal position. Where the non- 
powered biasing means provides a turning moment 
about the main pivot axis for urging the shaft support 
means into both the vertical and horizontal positions 35 
as the shaft support means is approaching the re- 
spective vertical and horizontal positions, a particu- 
lariy efficient form of wheel balancer is provided. 

The arrangement of the non-powered biasing 
means so that the direction of the turning moment 40 
exerted by the biasing means reverses as the shaft 
support means passes through its midway position, 
which is midway between the horizontal and vertical 
positions further improves operating efficiency of the 
wheel balancer, in particular, once the shaft support 45 
means passes through the midway position in its trav- 
el, the non-powered biasing means comnrtences to 
assist pivoting of the shaft support means and the 
main shaft with the wheel mounted thereon towards 
the respective horizontal and vertical positions as the so 
case may be. The fact that the biasing means pro- 
vides a turning moment which acts to urge the shaft 
support means into the respective horizontal and 
vertical positions as the shaft support means is ap- 
proaching the respective horizontal and vertical pos- ss 
itions, enables the biasing means to be used as a re- 
taining means for retaining the shaft support means 
in the respective horizontal and vertical positions. 



me provision of the non-powered biasing means 
in the form of a gas spring, provides a relatively effi- 
cient and relatively low cost example of the wheel bal- 
ancer. 

Where the non-powered biasing means forms 
the retaining means for retaining the shaft support 
means and the main shaft in the horizontal position, 
a particularly efficient construction of wheel balancer 
is provided, and where the non-powered biasing 
means acts as a retaining means for retaining the 
shaft support means and the main shaft in both the 
vertical and horizontal position an even more efficient 
construction of wheel balancer is provided. 

Provision of the hand engaging means on the 
shaft support means provides a further advantage to 
the wheel balancer in that while one hand is holding 
the wheel on the main shaft, and continuing to pivot 
the shaft support means through the wheel, the other 
hand of the individual may be placed on the hand en- 
gaging means for pivoting the shaft support means 
and the main shaft with the wheel thereon from the 
horizontal position. This enables the operator to pro- 
vide an additional initial force by hand to the shaft 
support means to commence the pivoting action of 
the shaft support means, and thereby further in- 
creases the efficiency of use of the wheel balancer, 
and in particular, adds to the ease and speed with 
which the wheel is coupled to the main shaft of the 
wheel balancer. 

By providing first and second locating means for 
locating the shaft support means in the respective 
horizontal and vertical positions, a particularly effi- 
cient construction of wheel balancer is provided. In 
particular, the provision of the first and second locat- 
ing means can co-operate with the non-powered 
biasing means for retaining the shaft support means 
in the respective horizontal and vertical positions. Al- 
ternatively, the first and second locating means may 
co-operate with the retaining means for retaining the 
shaft support means in the respective horizontal and 
vertical positions. 

The provision of damping means for damping the 
movement of the shaft support means as it moves 
into the vertical and horizontal positions prevents any 
danger of the shaft support means being brought to 
a sudden halt as it is moving into the vertical or hori- 
zontal positions as the case may be, thereby avoiding 
shocks to the wheel balancer. 

A particularly important advantage of the inven- 
tion is that by virtue of the fact that no external power 
source is required for pivoting the shaft support 
means from the horizontal position to the vertical pos- 
ition and vice versa, a relatively low cost, and simple 
to operate and maintain wheel balancer is provided, 
and additionally, the running and maintenance cost of 
the wheel balancer are relatively low. 

The method according to the invention has many 
advantages, and the main advantage of the method 
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Is inat a Wneei can reauily easiiy be coupied to the 
main shaft in co-axial alignment therewith with mint- 
mum effort, irrespective of the weight of the wheel. 
Other advantages of use of the method according to 
the Invention are substantially similar to the advan- s 
tages achieved from the wheel balancer. 

The invention wOl be more clearly understood 
from the following description of some preferred em- 
bodiments thereof which are given by way of example 
only, with reference to the accompanying drawings, 10 
In which: 

Fig. 1 is a perspective view of a wheel balancer 

according to the invention, 

Fig. 2 Is a perspective view of the wheel balancer 

of Fig. 1 with portion of the wheel balancer in a is 

different position, 

Fig. 3 is a perspective view of the wheel balancer 

of Fig. 1 illustrating the wheel balancer in use, 

Fig. 4 is a perspective view of the wheel balancer 

of Fig. 1 also illustrating t he wheel balancer in use 20 

in a different position to Fig. 3, 

Fig. 5 is a cross-sectional front elevational view of 

portion of the wheel balancer of Fig. 1 , 

Fig. 6 is a cross-sectional end elevational view of 

the portion of the wheel balancer of Fig. 5 on the 25 

line VI-VI of Fig. 5, 

Fig. 7 Is a cross-sectional front elevational view of 
another portion of the wheel balancer of Fig. 1, 
Fig. 8 is a cross-sectional fix)nt elevational view of 
another portion of the wheel balancer of Fig. 1 , 30 
Fig. 9 is a front elevational view of the wheel bal- 
ancer of Fig. 1 In use, 

Fig. 1 0 is a view similar to Fig. 9 of the wheel bal- 
ancer also In use, 

Fig. 11 is a diagrammatic sectional front eleva- 35 
tional view of a wheel balancer according to an- 
other embodiment of the invention, 
Fig. 12 is a front elevational viewof a detail of the 
wheel balancer of Fig. 11, 

Fig. 1 3 is a front elevational view of a detail of a 40 
wheel balancer according to another embodi- 
ment of the invention, 

Fig. 14 is a diagrammatic front elevational view of 
portion of a wheel balancer according to a further 
embodiment of the invention, 45 
Fig. 15 is a diagrammatic partiy sectional front 
elevational view of a wheel balancer according to 
a further embodiment of the invention, 
Fig. 16 is a diagrammatic sectional front eleva- 
tional view of a wheel balancer according to a still so 
further embodiment of the invention, 
Fig. 17 is a diagrammatic partiy sectional front 
elevational viewof a wheel balancer according to 
a still further embodiment of the invention, and 
Fig. 1 8 is a diagrammatic front elevational view of 55 
a wheel balancer according to a still further em- 
bodiment of the invention. 
Referring to the drawings and Initially to Figs. 1 



to 10 thereof, there is liiustrated a wheel balancer ac- 
cording to the invention indicated generally by the ref- 
erence numeral 1 for balancing a wheel 3. The balanc- 
er 1 comprises a main support in this case, provided 
by a main housing 4 extending upwardly from a 
ground engaging base 5 of steel plate material. The 
main housing 4 comprises front and rear side walls 7 
and 8. respectively, joined by end walls 9 and 10, all 
of steel plate material and extending upwardly from 
the base 5. The base 5, front and rear side walls 7 and 
8 and end walls 9 and 10 define a hollow interior re- 
gion 11. A main shaft 14 to which the wheel 3 to be 
balanced is coupled is rotatably carried in a shaft sup- 
port means comprising a sub-housing 1 5 which is piv- 
otally connected by a pivot shaft 1 6 to the main hous- 
ing 4. The main shaft 14 is rotatabie about its geomet- 
ric axis 17, see Fig. 5. The pivot shaft 16 defines a 
horizontal main pivot axis 18 about which the sub- 
housing 15 is pivotal from a horizontal position illu- 
strated in Fig. 1 to a vertical position illustrated in Fig. 
2. When the sub-housing 15 is in the horizontal pos- 
ition, the main shaft 14 is horizontal and is in position 
for balancing the wheel 3. When the sub-housing 15 
is in the vertical position, the main shaft 14 extends 
vertically upwardly to facilitate coupling of the wheel 
3 co-axially on the main shaft 14, as will be described 
below. The main pivot axis 18 is located below the ro- 
tational axis 17 of the main shaft 14 when the sub- 
housing 15 is in the horizontal position, and extends 
transversely of the rotational axis 17 to permit pivot- 
ing of the sub-housing 15 from the horizontal position 
to the vertical position. As can be seen In the draw- 
ings, the main pivot axis 18 is also located below the 
sub-housing 15 and the main shaft 14 when the sub- 
housing 15 is in the horizontal position. Accordingly, 
the main pivot axis 18 is located below the centre of 
gravity of the combination of the sub-housing 15 and 
the main shaft 14 when the sub-housing 15 is in the 
horizontal position. 

The sub-housing 15 comprises a base 20 and a 
top wall 21 joined by side walls 22 all of steel plate ma- 
terial which define a hollow interior region 23, see 
Figs. 5 and 6. The main shaft 14 is rotatably carried 
in a cylindrical sleeve 25 of steel on a pair of spaced 
apart bearings 26 mounted at respective ends of the 
sleeve 25. The sleeve 25 is mounted in the hollow In- 
terior region 23 on a pair of spaced apart mounting 
members 27 of spring steel secured by screws 28 to 
mounting blocks 29 which are welded to the top wall 
21 of the sub-housing 15. Screws 31 secure the 
mounting membere 27 to the sleeve 25. Two frans- 
ducere 33 are mounted between respective pairs of 
blocks 34 and 35 which are disposed between the 
mounting membere 27 adjacent the sleeve 25 and a 
side wall 22 of the sub-housing 15 for determining 
strain in the blocks 34 and 35 for, in turn, determining 
out of balance forces in the main shaft 14 which are 
induced by an imbalance In the wheel 3. The screws 
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31 secure one biocK 34 of each pair of biocks to the 
corresponding mounting member 27 and to the 
sleeve 25, while screws 32 secure the other blocks 35 
to the side wall 22. This aspect of wheel balancers will 
be well known to those skilled in the art A typical s 
wheel balancer is described in British Patent Specif h 
cation No. 2.131,561. A support bar 36 extends from 
the top wall 21 and Is connected by a mounting brack- 
et 37 to the sleeve 25 for supporting the sleeve 25 in 
the hollow interior region 23. The mounting bracket 37 io 
is centrally located along the sleeve 25. 

The sub-housing 15 is mounted on a base plate 
30 which is welded to the base 20. The pivot shaft 16 
extends between and through the front and rear side 
walls 7 and 8, respectively, of the main housing 4 and is 
is located by, and rotatable in bearings 38 mounted on 
the front and rear side walls 7 and 8, respectively. An 
inverted U-shaped bracket 39 of aluminium welded to 
the base plate 30 of the sub-housing 1 5 is carried on 
the pivot shaft 16. Side webs 40 of the bracket 39 en- 20 
gage the pivot shaft 16. Spacers 41 and 42 locate the 
bracket 39, and in turn, the sub-housing 15 centrally 
on the pivot shaft 16 to facilitate pivoting of the sub- 
housing 15 into the Interior region 11 of the main 
housing 4 as the sub-housing 15 is being pivoted into 25 
the vertical position. 

Coupling means for coupling the wheel 3 to be 
balanced onto the main shaft 14 with the rotational 
axis of the wheel co-axially aligned with the axis 17 
of the main shaft 14 comprises a coupler 44 of cast 30 
aluminium rigidly mounted to the main shaft 14. The 
coupler 44 defines a radial face 45 which extends cir- 
cumferentially around the main shaft 14 for receiving 
a corresponding inner face 46 of a hub47of the wheel 
3, see Fig. 7. The hub 47 carries a tyre 43. The cou- 3S 
pling means also comprises an alignment means, 
namely, a partly conical cone member 48 of cast steel 
having a bore 49 extending therethrough for slidably 
engaging the main shaft 14. The cone member 48 
comprises an outer partly conical surface 50 for en- 40 
gaging a corresponding central opening 51 in the 
wheel 3 to be balanced for facilitating axial alignment 
with the main shaft 14. A compression spring 53 act- 
ing between the coupler 44 and the cone member 48 
urges the cone member 48 into the central opening 45 
51 in the wheel 3 for facilitating co-axial alignment of 
the wheel 3 with the main shaft 14. A clamping menv 
ber 54 of injection moulded plastics material having a 
bore 55 extending therethrough slidably engages the 
main shaft 14, and a nut 56 co-operable with threads so 
57 on a free end 58 of the main shaft 14 tightens the 
clamping member 54 onto the wheel 3 for damping 
the wheel 3 between the damping member 54 and 
the radial face 45 of the coupler 44. Finger grips 59 
extending from the nut 56 facilitate tightening of the ss 
nut 56 on the free end 58 of the main shaft 14. Such 
construction of coupling means for coupling a wheel 
onto a main shaft of a wheel balancer will be well 



known to those skilled in the art. The coupler 44 is lo- 
cated on the main shaft 14 radially spaced apart from 
the main pivot axis 18. The main shaft 1 4 extends out- 
wardly of the coupler 44 for receiving a wheel 3 to be 
balanced. The sub-housing 15, the main shaft 14 and 
the pivot shaft 16 are located relative to each other 
so that a wheel 3 on the ground can be transferred 
by hand onto the main shaft 1 4 when the sub-housing 
15 Is in the horizontal position, and the sub-housing 
15 with the wheel 3 on the main shaft 14 can be piv- 
oted by hand from the horizontal position to the vert- 
ical position. The transferof the wheel 3 onto the main 
shaft 14 and the pivoting of the sub-housing 15 from 
the horizontal to the vertical position can be carried 
out sequentially in substantially one movement of the 
hand. 

First locating means for locating the sub-housing 
15 in the horizontal position comprises a locating lug 
71 extending from the base plate 30 for engaging an 
inwardly directed rim 72 extending from the rear side 
wall 8 when the sub-housing 15 pivots into the hori- 
zontal position, see Figs. 6 and 8. Second locating 
means for locating the sub-housing 15 in the vertical 
position comprises an abutment block 52 mounted in 
the interior region 11 on the end wall 10 of the main 
housing 4 for abutting the base plate 30 when the 
sub-housing 15 pivots into the vertical position, see 
Fig. 8. 

Retaining means for retaining the sub-housing 
15 in the horizontal position and also in the vertical 
position, in this case, comprises a non-powered bias- 
ing means which also urges the sub-housing 15 into 
the vertical and horizontal positions after the sub- 
housing 15 has passed through a midway position 
half way between the vertical and horizontal posi- 
tions. The non-powered biasing means comprises an 
elastic biasing means, namely a gas spring 60 which 
as well as urging the sub-housing 1 5 into the horizon- 
tal and vertical positions, also in this embodiment of 
the invention co-operates with the abutment block 52 
and the locating lug 71 for retaining and locating the 
sub-housing 15 in the vertical and horizontal posi- 
tions, respectively. The gas spring 60 comprises a cy- 
linder 61 and a piston rod 62 slidably extending from 
the cylinder 61 from a piston (not shown) slidable in 
the cylinder 61 . The piston rod 62 is urged axially out- 
wardly of the cylinder 61 by pressure of gas in the cy- 
linder 61, thereby providing a biasing force acting ax- 
ially along the piston rod 62 for urging the sub-hous- 
ing 15 into the horizontal and vertical positions. The 
piston rod 62 is pivotally connected to the base plate 
30 of the sub-housing 15 by a pivot pin 63 carried on 
a bracket 64 mounted on the base plate 30. The pivot 
pin 63 is located at a position radially spaced apart 
from the main pivot axis 1 8. The cylinder 61 of the gas 
spring 60 is pivotally connected to the main housing 
4 by a pivot pin 66 secured to the front side wail 7 of 
the main housing 4 at a position radially spaced apart 
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frc-n the rnsin pivot axis 18 of the phrot shdil 18. me 
gas spring 60 is connected to the main housing 4 and 
the sub>housing 15 so that as the sub-housing 15 Is 
in the midway position halfway between the horizon- 
tal and vertical positions, thelineof action of the bias- 5 
ing force of the gas spring 60 acts through the pivot 
axis 18 of the pivot shaft 18. The midway position of 
the sub-housing 15 Is illustrated in Fig. 8 in broken 
lines and indicated by the reference letter IVI. The hor- 
izontal and vertical positions of the sub-housing 15 io 
are respectively illustrated in Fig. 8 in full and broken 
lines, respectively, and indicated by the reference let- 
ters H and V. respectively. As the sub-housing 1 5 piv- 
ots from the midway position towards the vertical or 
horizontal positions, the biasing force of the gas is 
spring 60 provides a turning moment which acts on 
the sub-housing 15 about the main pivot axis 18 for 
urging the sub-housing 15 into the horizontal or vert- 
ical position as the case may be. The gas spring 60 
pivots through an angle a as the sub-housing 15 piv- 20 
ots from the midway position to the vertical position, 
and through an angle p, which in this case is equal to 
a, as the sub-housing 15 pivots from the midway pos- 
ition to the vertical position. Accordingly, as the sub- 
housing 15 moves from the midway position, the line 25 
of action of the biasing force of the gas spring 60 
moves away from the main pivot axis 18, thereby in- 
ducing the appropriate turning moment for urging the 
sub-housing 15 into the respective horizontal and 
vertical posittons. 30 

In the midway position, the turning moment pro- 
vided by the gas spring 60 on the sub-housing 15 
about the main pivot axis 1 8 is zero, and furthermore, 
the direction of the turning moment provided by the 
biasing force of the gas spring 60 reverses as the sub- 35 
housing 15 pivots through the midway position. In this 
way, the gas spring 60 acts as an aid for pivoting the 
sub-housing 15 from the midway position to the re- 
spective horizontal and vertical positions. Additional- 
ly, by virtue of the fact that the gas spring 60 induces 40 
a turning moment in the sub-housing 15 about the 
main pivot axis 1 8, the gas spring 60 co-operates with 
the abutment block 52 and the locating lug 71 for lo- 
cating and retaining the sub-housing 1 5 in the respec- 
tive vertical and horizontal positions. 45 

Damping means comprising a damping mecha- 
nism (not shown) in the gas spring 60 acts on the pis- 
ton (not shown) and in turn on the piston rod 62 as the 
piston rod 62 is approaching its fully extended position 
for damping the last few degrees of movement of the so 
sub-housing 15 into the vertical and horizontal posi- 
tions. 

A hand engaging means, namely, a hand plate 68 
extending from the top wall 21 of the sub-housing 15 
forms a hand engaging area 69 to enable a user to 55 
place a hand thereon for applying downward pressure 
for initially assisting in pivoting the sub-housing 15 
from the horizontal to the vertical position in the di- 



rection of the arrow A, see Figs. 8 and 9. Support 
brackets 70 extend between the hand plate 68 and 
the base plate 30 of the sub-housing 15 for support- 
ing the hand plate 68. In this embodiment of the in- 
vention the hand plate 68 is located on the sub-hous- 
ing 1 5 so that the main pivot axis 1 8 of the pivot shaft 
16 is substantially midway between the hand plate 68 
and the coupler44. In other words, the hand plate 68 
is radially spaced apart from the main pivot axis on 
the opposite side to that of the coupler 44. This facil- 
itates pivoting of the sub-housing 15 from the horizon- 
tal position, and in particular facilitates pivoting of the 
sub-housing 15 from the horizontal position when a 
relatively heavy wheel is placed on the free end 58 of 
the main shaft 14, as will be described below. 

A cabinet 74 extends rearwardly of the main 
housing 4 for accommodating electronic circuitry (not 
shown) for analyzing signals received from the trans- 
ducers 33. The electronic circuitry (not shown) also 
computes the value of balance weights required on 
the inner and outer rims of the wheel 3 and their rel- 
ative angular position. Such electronic circuitry will be 
well known to those skilled in the art. Cables (not 
shown) connect the transducers 33 to the electronic 
circuitry (not shown). A pair of support members 75 
extending upwardly from the cabinet 74 carries a dis- 
play housing 78. A display panel 76 is provided in the 
display housing 78 for displaying the value of the bal- 
ance weights required and for indicating their relative 
angular positions on the inner and outer rims of the 
wheel 3 being balanced. Such display panels will be 
well known to those skilled in the art, and it is not in- 
tended to describe either in further detail. A keypad 
(not shown) is provided on the display housing 78 for 
enabling control inputs to be inputted to the electronic 
circuitry (not shown). Such keypads for wheel balanc- 
ers will be known to those skilled in the art. 

In this embodiment of the invention, the main 
housing 4 and the sub-housing 15 are sized so that 
when the sub-housing 15 is in the horizontal position, 
the rotational axis 17 of the main shaft 14 is at a dis- 
tance of approximately 725 mm above the ground to 
facilitate lifting relatively heavy wheels onto the main 
shaft 14. Needless to say, the height of the rotational 
axis 17 of the main shaft 14 above the ground may 
be any desired height, which will in general be deter- 
mined by ergonomic considerations. However, the 
height of the main shaft 14 above the ground should 
be such as to permit easy transfer of a wheel from the 
ground onto the main shaft 14 by hand. 

In use, the method according to the invention for 
coupling a wheel 3 to be balanced to the main shaft 
14 is as follows. The sub-housing 15 is pivoted into 
the horizontal position. The wheel 3, in a substantially 
vertical orientation with its rotational axis substantial- 
ly parallel to the rotational axis 17 of the main shaft 
14, and preferably directly below the rotational axis 
17, is placed on the ground adjacent the wheel bal- 
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ancer 1, see Fig. 9. The v/hes! 3 is placed on the 
ground so that the vertical plane defined by an inner 
side wall 79 of the tyre 43 is spaced apart from the 
end wall 10 and slightly spaced apart from the free 
end 58 of the main shaft 14 in a direction extending s 
axially from the main shaft 14. see Fig. 9. The wheel 
3 is gripped by hand at the outer rim 73 of the wheel 
hub 47 with the fingers engaging the rim 73 and the 
palm of the hand on an outer side wall 77 of the tyre 
43. The wheel 3 is then lifted from the ground onto the io 
free end 58 of the main shaft 14 by hand, and with a 
continuous movement of the hand on the outer side 
wall 77, the sub-housing 15 is pivoted in the direction 
of the arrow A about the main pivot axis 18 by con- 
tinuing the upward movement of the hand gripping is 
the wheel 3 until the sub-housing 15 is in the vertical 
position, see Fig. 10. As the wheel 3 is being engaged 
on the free end 58 of the main shaft 14, the other 
hand of the individual not in contact with the wheel 3 
is placed on the hand engaging area 69 of the hand 20 
plate 68, and as the hand on the wheel 3 commences 
pivoting of the sub-housing 15 pressure is applied to 
the hand plate 68 for initially assisting pivoting of the 
sub-housing 15 from the horizontal position, see Fig. 
9. Once the sub-housing 15 has commenced pivot- 25 
ing, the hand on the hand plate 68 may be removed. 
Once the sub-housing 15 pivots through the midway 
position, the gas spring 60 and gravity urge the sub- 
housing 15 into the vertical position. With the sub- 
housing 15 in the vertical position, the wheel 3, irres- 30 
pective of its weight and size, can readily easily be ac- 
curately co-axlally aligned with the rotational axis 17 
of the main shaft 14. Gravity assists in locating the 
central opening 51 in the wheel hub 47 on the cone 
member 48. On the wheel hub 47 being located on the 35 
cone member 48, the clamping member 54 is placed 
on the free end 58 of the main shaft 14 and is secured 
by the nut 56 to clamp the wheel 3 in axial alignment 
with the rotational axis 17 of the main shaft 14. The 
sub-housing 15 and wheel 3 are pivoted into the hor- 40 
izontal position of the sub-housing 15 by gripping the 
wheel 3 by hand and pivoting the sub-housing 15 
about the main pivot axis 18 in the direction of the ar- 
row B, see Fig. 8. As the sub-housing 15 passes 
through the midway position in the direction of the ar- 45 
row B, the action of the gas spring 60 and gravity u 
rge the sub-housing 15 into the horizontal position. 
The damping mechanism in the gas spring 60 cush- 
ions the sub- housing 1 5 as it pivots into both the vert- 
ical and horizontal positions. Where the centre of so 
gravity of the combination of the sub-housing 15 and 
the main shaft 14 is located between the main phrot 
axis 1 8 and the coupler 44, the weight of the combin- 
ation act to urge the sub-housing 15 into the horizon- 
tal position as the sub-housing 15 approaches the 55 
horizontal position. Additionally, the weight of the 
wheel 3 on the main shaft 14 also urges the sub- 
housing 15 into the vertical and horizontal positions, 



as Uie sut>-nousing 15 is approaching the respective 
positions. 

The wheel 3 is then balanced by rotating the 
wheel 3 in conventional fashion. Where the wheel bal- 
ancer 1 is a manual slow speed wheel balancer, the 
wheel 3 is rotated by hand up to a speed generally be- 
tween 50 and 190 revs per minute. The wheel 3 and 
main shaft 14 are then allowed to coast and to begin 
to slow down and the electronic circuitry (not shown) 
computes the value of the balance weights required 
and the relative angular positions at which they are to 
be attached to the inner and outer rims of the wheel 
3. This information is displayed on the display panel 
76. 

In the case where the wheel balancer is a high 
speed wheel balancer, the main shaft 14 is rotated by 
a motor of the balancer up to the appropriate balanc- 
ing speed. The electronic circuitry computes the val- 
ue of the balance weights required and the relative 
angular positions at which they are to be attached to 
the inner and outer rims, which information is dis- 
played on the display panels 76. 

In the event that the wheel to be balanced is a rel- 
atively heavy wheel, the wheel 3 positioned on the 
ground as already described may be gripped by both 
hands, the hands being placed on the respective in- 
ner and outer side walls 79 and 77, respectively, of 
the tyre 43 of the wheel 3 and the adjacent inner and 
outer rims of the wheel hub 47. With the wheel 3 grip- 
ped by both hands, the wheel is lifted by hand onto 
the main shaft 14. The hand on the inner wall 79 of 
the tyre 43 is then removed and placed on the hand 
engaging area 69 of the hand plate 68 which is press- 
ed downwardly, and the hand on the outer side wall 
77 of the tyre 3 continues the upward movement, 
thereby pivoting the sub-housing 15 into the vertical 
position in one substantially continuous movement In 
such cases, it is envisaged that the hand on the outer 
side wall 77 of the tyre 43 of the wheel 3 will remain 
on the outer side wail 77 from the time the wheel 3 is 
lifted from the ground until the sub-housing 15 and 
wheel are pivoted into the vertical position of the sub- 
housing 15. During this action of transferring the 
wheel 3 from the ground and pivoting the sub-housing 
15 into the vertical position, the hand on the outer 
side wall will move with substantially one continuous 
movement 

Referring now to Figs. 1 1 and 1 2 there is illustrat- 
ed a wheel balancer according to another embodh 
ment of the invention indicated generally by the ref- 
erence numeral 80. The wheel balancer 80 is sub- 
stantially similar to the balancer 1 and similar compo- 
nents are identified by the same reference numerals. 
The main difference between this wheel balancer 80 
and the wheel balancer 1 is that damping means for 
damping the sub-housing as it pivots into the vertical 
and horizontal positions are provided by a pair of hy- 
draulic cushion dampers 81 and 82 which also act as 



19 



EP 0 557 240 A2 



20 



locating means for iocating the sub-housing 15 In the 
vertical and horizontal positions, respectively. One 
cushion damper 81 is mounted on the end wall 10 of 
the main housing 4 and engages the base plate 30 of 
the sub-housing 15 as the sub-housing 15 pivots into 
the vertical position, illustrated In broken lines in Fig. 
11. The other damper 82 is mounted on a mounting 
bracket (not shown) extending between the front and 
rear side walls 7 and 8 of the main housing 4 which 
engages the base plate 30 of the sub-housing 15 as 
the sub-housing 15 pivots into the horizontal position, 
illustrated In full lines in Fig. 11. Each damper 81 and 

82 comprises a cylindrical housing 83 having a piston 
(not shown) slidable therein. A connecting rod 84 ex- 
tends from the piston (not shown) and carries an abut- 
ment member 85 for abutting the base plate 30 of the 
sub-housing 15 in the interior region 11. Acompres- 
sbn spring 86 acting between the cylindrical housing 

83 and the abutment member 85 urges the abutment 
member 85 and the connecting rod 84 outwardly of 
the housing 83. 

Any suitable retaining means may be provided for 
retaining the sub-housing 15 in the vertical and hori- 
zontal positions, for example, a gas spring, similar to 
the gas spring 60 which may be provided without 
damping means. Alternatively, other suitable spring 
means or other non-powered biasing means nrtay be 
provided. It is also envisaged that the sub-housing 1 5 
and the main shaft 14 may be arranged so that their 
combined centre of gravity whether In combination or 
otherwise with the weight of the wheel 3 acts as a re- 
taining means for retaining the sub-housing 15 in the 
respective horizontal and vertical positions by provid- 
ing respective turning moments on the sub-housing 
14 about the main pivot axis 18 for respectively urging 
the sub-housing 15 into the horizontal and vertical 
posittons. 

It is envisaged that instead of hydraulic cushion 
dampers, pneumatic or friction type cushion dampers 
could be used. 

Referring now to Fig. 1 3 there is illustrated an al- 
ternative damping means for damping movement of 
the sub-housing 15 as it pivots into the vertical and 
horizontal positions. This damping means comprises 
an elastomeric buffer indicated by the reference nu- 
meral 87. The elastomeric buffer 87 comprises a base 
member 88 for mounting the main housing 4 in similar 
fashion as the cushion dampers are mounted on the 
main housing 4 of the wheel balancer of Fig. 1 1 . A pair 
of elastomeric members 89 are bonded to the base 
member 88 for abutting the base plate 30 of the sub- 
housing 15 In the interior region 11 as the sub-hous- 
ing 15 pivots into the vertical and horizontal positions 
for damping thereof. 

Referring now to Fig. 14 there is illustrated por- 
tion of a wheel balancer 90 according to another enn- 
bodiment of the invention. The wheel balancer 90 is 
substantially similar to the wheel balancer 1 and sim- 



ilar components are identified by the same reference 
numerals. The main difference between the wheel 
balancer 90 and the wheel balancer 1 Is that the 
damping means in this embodiment of the invention 

5 is provided by a torsional damper/brake 91 which is 
mounted around the pivot shaft 16. The torsional 
damper/brake 91 may be arranged to damp move- 
ment of the sub-housing 15 as It pivots into the horn 
zontal or vertical position or both. Such torsional 

10 damper/brakes will be well known to those skilled in 
the art, and may be an hydraulk:, pneunrtatic, spring 
or frictional damper/brake. Needless to say the tor- 
sional damper/brake need not act directiy around the 
pivot shaft 16. it may act indirectiy if desired. 

15 Suitable retaining means, for example, a gas 
spring similar to the gas spring 60 may be provided 
or Indeed any other suitable retaining means may be 
provided for retaining the sub-housing 15 in the re- 
spective horizontal and vertical positions. 

20 Referring now to Fig. 15 there is illustrated a 

wheel balancer according to a further embodiment of 
the invention indicated generally by the reference nu- 
meral 92. The wheel balancer 92 is substantially sim- 
ilar to the wheel balancer 1 and similar components 

25 are identified by the same reference numerals. A pair 
of retaining means for retaining the sub-housing 15 in 
the respective horizontal and vertical positions are 
provided. The horizontal and vertical positions of the 
sub-housing 15 are Illustrated in full and broken lines, 

30 respectively. The retaining means for retaining the 
sub-housing 1 5 In the horizontal position comprises a 
torsion spring 93 acting around the pivot shaft 16 for 
urging the sub-housing 15 into the horizontal posi- 
tion. The retaining means for retaining the sub-hous- 

35 ing 15 in the vertical position comprises a latch mech- 
anism 94 mounted in the base 5 and extending into 
the interior region 11 of the main housing 4 for engag- 
ing the base plate 30 and retaining the sub-housing 
15 in the vertical position on the sub-housing 15 piv- 

40 oting into the vertical position. The latch mechanism 

94 comprises a latch housing 96 and a latch member 

95 slidable In the latch housing 96. A compression 
spring 97 in the housing 96 biases the latch member 

95 outwardly of the latch housing 96 for engaging the 
45 base plate 30 of the sub-housing 15 when the sub- 
housing 15 is In the vertical position. The latch menv 
ber 95 is shaped at 98 to fecilitate depression of the 
latch member 95 into the latch housing 96 by the base 
plate 30 as the sub-housing 15 is pivoting into the 

50 vertical position for clearing the base plate 30. On the 
sub-housing 15 having pivoted into the vertical posi- 
tion, the latch member 95 is released by the base 
plate 30 and engages and retains the base plate 30. 
A release lever (not shown) Is provided on the base 

55 5 operebly connected to the latch member 95 for with- 
drawing the latch member 95 into the latch housing 

96 to release the sub-housing 15 from the vertical 
position. 
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Rftffirring now to Fig. 16, 2 whcd ba*ancsr ac- 
cording to a further embodiment of the Invention in- 
dicated generally by the reference numeral 100 Is Il- 
lustrated. The wheel balancer 100 Is substantially 
similar to the wheel balancer 1 and similar compo- 5 
nents are identified by the same reference numerals. 
The retaining means of the wheel balancer 100 are 
provided by a tension spring 101 for retaining the 
wheel balancer 100 in the horizontal position, and a 
latch mechanism 1 02 for retaining the sub-housing 15 10 
In the vertical position. The latch mechanism 102 is 
substantially identical to the latch mechanism 94 of 
the wheel balancer of Fig. 15. The tension spring 101 
acts between the sub-housing 15 and the base 5 for 
urging the sub-housing 15 intothe horizontal position. 15 
The latch mechanism 102 operating in similar fashion 
to the latch mechanism 94 retains the sub-housing 15 
in the vertical position as described with reference to 
the balancer 92 of Fig. 15. 

Referring now to Fig. 17 there is illustrated a 20 
wheel balancer 105 according to a still further enrv 
bodiment of the invention. The wheel balancer 105 is 
substantially similar to the wheel balancer 1 and sinv 
liar components are Identified by the same reference 
numerals. In this embodiment of the invention a re- 25 
taining means is provided for retaining the sub-hous- 
ing 15 in the horizontal position as Illustrated in Fig. 
17. The retaining means comprises a latch mecha- 
nism 106 which Is similar to the latch mechanism 94 
described with reference to the wheel balancer 92 of 30 
Fig. 15. The latch mechanism 106 is mounted on the 
end wall 9. and the latch member 95 engages the 
base plate 30 of the sub-housing 15 when the sub- 
housing 15 is in the horizontal position. The latch 
member 95 is shaped at 98 to facilitate depression of 35 
the latch member 95 into the latch housing 96 as the 
sub-housing 15 is pivoted into the horizontal position. 

Referring now to Fig. 18 there is illustrated a 
wheel balancer 110 according to a still further em- 
bodiment of the Invention. The wheel balancer 110 is 40 
substantially similar to the wheel balancer 1 and sinv 
liar components are identified by the same reference 
numerals. In this embodiment of the invention retain- 
ing means for retaining the sub-housing 15 in the hor- 
izontal and vertical positions comprises a counter 45 
weight 111 mounted on the sub-housing 15 intermedi- 
ate the main ph^ot axis 18 of the pivotshaft 16 and the 
coupler 44. The counter weight 111 is arranged so 
that Its weight acting through its centre of gravity 112 
induces a turning moment in the sub-housing 15 so 
about the main pivot axis 1 8 for urging the sutvhous- 
ing 15 into the horizontal position, and also the vert- 
ical position, as the sub-housing 15 is approaching 
the respective horizontal and vertical positions. An al- 
ternative position for the counter weight 111 is illu- 55 
strated in broken lines in Fig. 18. When the counter 
weight 111 is mounted above the sub-housing 15 in- 
termediate the main pivot axis 18 and the coupler 44, 



the turning moment induced by the counter weight 
111 for urging the sub-housing 15 into the vertical 
position as the sub-housing 15 approaches the vert- 
ical position is greater than when the counter weight 
111 is mounted below the sub-housing 15 as illustrat- 
ed in full lines in Fig. 18. Needless to say, the weight 
of the sub-housing 15 wfll act to urge the sub-housing 
1 5 Into t he vertical position as the sub-housing 1 5 ap- 
proaches the vertical position. Where the centre of 
gravity of the combination of the sub-housing 15 and 
the main shaft 14 is located between the main pivot 
axis 18 and the coupler 44 the weight of the sub- 
housing 15 and the main shaft 14 will also act to urge 
the sub-housing 15 into the horizontal position as the 
sub-housing 15 approaches the horizontal position. 
The weight of the wheel will similarly act to urge the 
sub-housing 15 into the respective horizontal and 
vertical positions. 

While the wheel balancers have been described 
as comprising a main housing for supporting the sub- 
housing, any other suitable main support may be 
used, and indeed, in certain cases, it is envisaged 
that the main support may be provided by a main fra- 
mework, instead of by a main housing. Needless to 
say, any other suitable construction of sub-housing 
may be used, and furthermore, the shaft support 
means need not necessarily be provided as a sub- 
housing. The shaft support means may be provided 
as a firamework or the like. 

it is also envisaged that other retaining means 
besides non-powered biasing means and those al- 
ready described may be used for retaining the sub- 
housing in the vertical and/or horizontal positions 
and/or for urging the sutnhousing into the vertical 
and/or horizontal positions. Where the retaining 
means is provided by non-powered biasing means, 
other suitable non-powered biasing means besides a 
gas spring and those already described may be used. 
Indeed, in certain cases, as described some of the 
non-powered biasing means may be provided by a 
spring, either a compression or a tension spring. It is 
also envisaged that an hydraulic spring may be used. 
Furthermore, while it is preferable, it is not essential 
that the gas spring should be provided with damping 
means for damping movement of the sub-housing 
into the vertical and horizontal positions. Further- 
more, while the gas spring has been described as be- 
ing mounted on the front side wall of the main hous- 
ing, if desired the gas spring may be mounted on the 
rear side wall of the main housing or any other suit- 
able or desired location, it will be appreciated that 
while it is preferable, it is not essentia! that the non- 
powered biasing means should also act as a retaining 
means, in certain cases, the non-powered biasing 
means and retaining means may be provided inde- 
pendentiy of each other. Furthermore, any other type 
of locating means may be provided for locating the 
sub-housing in the vertical and horizontal positions. 
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it is euSC enViaaQeu ihdl the spring may aci nseif 
as the locating means for locating the sub-housing in 
the respective vertical and horizontal positions. In 
which case, the stroke of the gas spring would be ar- 
ranged so that when the piston rod was extended fully 
from the cylinder of the gas spring, the sub-housing 
would be in the respective horizontal and vertical pos- 
itions. 

It will of course be appreciated that any other 
mounting arrangement for mounting the main shaft in 
the sub-housing may be used. 

It will of course be appreciated that the damping 
means may be provided independently of the retain- 
ing means. 

It will also be appreciated that other suitable cou- 
pling means for coupling the wheel with the main 
shaft may be used. 

Claims 

1. A wheel balancer (1). of the type comprising a 
main support (4), a shaft support means (15) piv- 
otally mounted on the main support (4), a main 
shaft (14) rotatably carried by the shaft support 
means (15) and rotatable about a rotational axis 

(17) , a coupling means (44) adjacent a free end 
(58) of the main shaft (1 4) for coupling a wheel (3) 
to be balanced with the main shaft (14), with the 
rotational axis of the wheel (3) co-axial with the 
rotational axis (17) of the main shaft (14), the 
shaft support means (15) being pivotally mount- 
ed on the main support (4) about a horizontal 
main pivot axis (18) extending transversely rela- 
tive to the rotational axis (17) of the main shaft 
(14), the shaft support means (15) being pivotal 
about the main pivot axis (18) from a horizontal 
position (H) with the rotational axis (17) of the 
main shaft (14) substantially horizontal to a vert- 
ical position (V) with the rotational axis (17) of the 
main shaft (14) substantially vertical and the free 
end (58) of the main shaft (14) extending upward- 
ly of the shaft support means (15) for coupling 
the wheel (3) to the main shaft (14) in co-axial 
alignment therewith, characterized in that the 
shaft support means (15) and the main pivot axis 

(18) are located to enable a wheel (3) on the 
ground to be transferred by hand onto the main 
shaft (14) when the shaft support means (15) is 
in the horizontal position (H) and to enable the 
shaft support means (15) with the wheel (3) on 
the main shaft (14) to be pivoted by hand firom the 
horizontal position (H) to the vertical position (V), 
the transfer of the wheel (3) onto the main shaft 

(14) and the pivoting of the shaft support means 

(15) being carried out sequentially by hand. 

2. A wheel balancer as claimed in Claim 1 charac- 



terized In that the main ph/ot axis (18) is located 
at or below the rotational axis (17) of the main 
shaft (14) when the shaft support means (15) is 
in the horizontal position (H). 

5 

3. A wheel balancer as claimed in Claim 1 or 2 char- 
acterized in that the main pivot axis (1 8) is locat- 
ed below the centre of gravity of the combined 
shaft support means (1 5) and the main shaft (14) 

10 when the shaft support means (1 5) is in the hor- 
izontal position (H). 

4. A wheel balancer as claimed in any preceding 
daim characterized in that the main pivot axis 

1$ (18) is spaced apart from the coupling means 
(44), and a hand engaging means (68,69) is pro- 
vided on the shaft support means (15) to facilitate 
downward pressure being applied by hand to the 
shaft support means (1 5) for assisting in pivoting 

20 of the shaft support means (15) from the horizon- 
tal position (H), the hand engaging means (68,69) 
being spaced apart from the main pivot axis (1 8) 
on the opposite side thereof to the coupling 
means (44). 

25 

5. A wheel balancer as claimed in any preceding 
claim characterized in that a retaining means (60) 
is provided for retaining the shaft support means 
(15) in the horizontal position (H). 

30 

6. A wheel balancer as claimed in any preceding 
claim characterized in that a non-powered bias- 
ing means (60) for urging the shaft support 
means (15) into the horizontal position (H) is pro- 

35 vided. 

7. A wheel balancer as claimed in Claim 6 charac- 
terized in that the non-powered biasing means 
(60) provides a turning moment which acts about 

40 the main pivot axis (18) to urge the shaft support 
means (15) into the horizontal position (H) as the 
shaft support means (1 5) is approaching the hor- 
izontal position (H), and preferably, the non-pow- 
ered biasing means (60) provides a turning mo- 

45 ment which acts about the main pivot axis (18) for 
urging the shaft support means (1 5) into the vert- 
ical position (V) as the shaft support means (1 5) 
is approaching the vertical position (V), and pre- 
ferably, the turning moment acting on the shaft 

50 support means (15) provided by the non-pow- 
ered biasing means (60) is substantially zero 
when the shaft support means (1 5) is in a neutral 
position (M), intermediate the horizontal position 
(H) and the vertical position (V). and the direction 

55 of the turning moment reverses as the shaft sup- 
port means (15) passes through the neutral pos- 
ition (M), and preferably, the non-powered bias- 
ing means (60) is an elastic biasing means (60), 

14 
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8. A wheel balancer as claimed in any preceding 
daim characterized in that first and second locat- 
ing means (52.71,72) are provided for locating s 
the shaft support means (15) in the respective 
horizontal and vertical positions (H,V). 

9. A wheel balancer as claimed In any preceding 
daim characterized in that the transfer of the io 
wheel (3) onto the main shaft (14) and the pivot- 
ing of the shaft support means (15) from the hor- 
izontal position (H) to the vertical position (V) is 
carried out by a substantially continuous move- 
ment of the hand. 15 

10. A method for rigidly coupling a wheel (3) to be bal- 
anced in co-axial alignment with the main shaft 
(14) of the wheel balancer (1) according to any 
preceding daim, the method comprising the 20 
steps of transferring the wheel (3) by hand from 

the ground onto the main shaft (14) when the 
shaft support means (1 5) is in the horizontal pos- 
ition (H), and pivoting by hand the shaft support 
means (15) with the wheel (3) on the main shaft 25 
(14) from the horizontal position (H) to the verti- 
cal position (V). the transfer of the wheel (3) onto 
the main shaft (14) and the pivoting of the shaft 
support means (15) being carried out sequential- 
ly by hand, and securing the wheel (3) on the 30 
main shaft (14) by coupling means (44) while the 
shaft support means (15) is in the vertical posi- 
tion (V), and preferably, the wheel (3) is transfer- 
red from the ground onto the main shaft (14), and 
the shaft support means (1 5) is pivoted from the 35 
horizontal position (H) into the vertical position 
(V) by substantially one continuous movement of 
the hand. 



40 



45 



55 



15 



EP 0 557 240 A2 




16 




EP 0 557 240 A2 




17 




19 




20 




EP 0 557 240 A2 




0 



21 



EP 0 557 240 A2 




22 



EP 0 557 240 A2 




23 



EP0 557 240 A2 




EP 0 557 240 A2 




DE19758241 ^ 
Original document 

Device for testing vehicle wheel 



Page 1 of 11 



DE19758241 Also published as: 

1999-07-15 @ EP0927879(A 

FISCHER GERHARD DR ING (DE); GRUBISIC Q US61 16084 (A 

VATROSLAV PROF DR ING (DE) © EP0927879 (B : 

FRAUNHOFER GES FORSCHUNG (DE) 



Patent number: 
Publication date: 
Inventor: 

Applicant: 
Classification: 

- intemational: G01M17/013; G01M17/02 

- european: 

Application number: DE19971058241 19971230 
Priority number(s): DE19971058241 19971230 

View INPADOC patent family 



Abstract not available for DE19758241 
Abstract of corresponding document: US61 16084 

A device for testing vehicle wheels, tires, hubs, 
bearings and bolts therefor under service-like load 
conditions, includes (a) a mounting device for 
fastening a vehicle wheel in a rotatable manner and 
for swivelling the latter into different camber 
angles; (b) a drum, which is disposed in such a 
manner around the vehicle wheel that the vehicle 
wheel may, via a tire situated thereon, be brought 
into rolling contact with the inner peripheral surface 
of the drum; (c) a vertical or radial loading device, 
which for applying a vertical or radial force onto the 
mounting device is connected to the latter; (d) a 
lateral or axial loading device for applying a lateral 
or axial force acting in the lateral or axial direction 
of the vehicle wheel, the lateral or axial loading 
device for applying the lateral or axial force onto the 
mounting device being connected to the latter; (e) at 
least one ring, which is disposed on the inner 
peripheral surface of the drum and arranged as a 
stop ring adjacent to the tire and the flank of the 
vehicle wheel; and (f) a device for rotating the 
drum; the vertical or radial loading device and the 
lateral or axial loading device each being 
independently connected in an articulated manner to 
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